Studies on the Asymmetric Synthesis of Tricyclic Core of α-Glucosidase Inhibitor Schulzeine B by 鲍俣晖
 
 
学校编号：10384                            分类号：       密级        
学号：20520061151928                                       UDC      
 
 
硕  士  学  位  论  文 
 
α-葡萄糖苷酶抑制剂 schulzeine B 三环
片段的不对称合成研究 
 
Studies on the Asymmetric Synthesis of Tricyclic Core of 




指导教师姓名：黄培强 教 授 
专  业 名 称：有 机 化 学 
论文提交日期：2010 年 01 月 
论文答辩时间：2010 年 01 月 
学位授予日期：2010 年    月 
 
                                        答辩委员会主席：张洪奎教授 
                              评    阅    人：蒋腊生教授  
                                              林敏副教授 






















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的




































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人： 















目  录 
摘要............................................................................................................. I 
英文摘要 ................................................................................................. IV 
缩略语简表 ..............................................................................................Ⅶ 
第一章 引言 ..............................................................................................1 








































Abstract (in Chinese) ................................................................................ I 
Abstract (in English).............................................................................. IV 
Abbreviation............................................................................................Ⅶ 
Chapter 1. Preface.....................................................................................1 
Chapter 2. The Asymmetric Synthesis of Tricyclic Core of 
α-Glucosidase Inhibitor Schulzeine B.................................6 
2.1. Background......................................................................................................6 
2.2. Literature Review.............................................................................................9 
2.3. Synthetic Plan ................................................................................................18 
2.4. Results and Discussion ..................................................................................19 
2.5. Conclusion .....................................................................................................30 
2.6. Experimental Section .....................................................................................31 
Chapter 3. Construction of the Dicyclic Skeleton of Quinolizidine ...46 
3.1. Background....................................................................................................46 
3.2. Literature Review...........................................................................................48 
3.3. Synthetic Plan ................................................................................................54 
3.4. Results and Discussion ..................................................................................55 
3.5. Conclusion .....................................................................................................61 















































Schulzeines A (1; 11b R ; R1 = H, R2 = Me); 
B (2; 11b S ; R1 = H, R2 = H); 





































出发总长只有三步，总产率为 79%，且选择性较高（cis-14/trans-14 = 8:1）。通过




































2.1、从 2-哌啶酮 15 出发我们用两条路线，合成了中间体醛 16。再经过形成
烯醇硅醚等步骤，我们合成了 3,4,6,7,8,9-六氢-2H-喹诺里西啶-1-醛 10，从而完
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Abstract 
This dissertation contains two independent parts: 
1: The asymmetric synthesis of tricyclic core of α-glucosidase inhibitor 
schulzeine B. 
    Diabetes as a modern disease, it will bring a variety of chronic complications, 
such as diabetes heart disease, amputation, blindness, myocardial infarction, uremia, 
cerebrovascular disease, nephropathy, retinopathy and so on. 
The schulzeines（1-3）, a new class of marine alkaloids isolated by Fusetani 
and co-workers from the marine sponge Penares schulzei in 2004. It has been 
demonstrated that they possess significantly α-glucosidase-inhibitory activity (IC50 





















Schulzeines A (1; 11b R ; R1 = H, R2 = Me); 
B (2; 11b S ; R1 = H, R2 = H); 
C (3; 11b R ; R1 = H, R2 = H);  
    Schulzeines A and C have 11b R, and schulzeines B has 11b S 
configuration. The structure of schulzeines can be divided into two major 
components, namely, the tricyclic core and the C28 fatty acid side chain. Here, 
we select the tricyclic core fragment as a research focus. The main results and 
observations from these studies are listed as follows: 
1.1、On the basis of our lab’s previous results, we have developed a simple and 





























1.2、We have developed a method to the synthesis of 91，which constitutes an 
important extension of the L-glutamic acid-based synthetic methodology developed 
from our laboratory. Schulzeine tricyclic structure (14) establishment was completed 
in 3 steps with a high overall yield of 79% and high selectivity (cis-14 / trans-14 = 8:1) 
starting from 29. After purification we can get compound 98. Then compound 98 was 





























2: New method to the construction of the dicyclic skeleton of quinolizidine  
Quinolizidine structures containing natural products which are widespread in 
nature possess a variety of important bioactivities. Therefore, a simple method to 
construct nitrogen-containing bicyclic structure is very meaningful. The main results 
are listed as follows: 
    2.1、Starting from 2-piperidone 15, key intermediate 16 was synthesized in two 












2.2、Using 2,6-lutidine as a base to replace the expensive DTBMP, the 
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缩略语简表 
Ac  acetyl/ 乙酰基 
Ar aryl/ 芳基 
Bn benzyl/ 苄基 
Boc t-butoxycarbonyl/ 叔丁氧羰基 
Bz benzoyl/ 苯甲酰基 
CAN cericammomium/ 硝酸铈铵 
Cbz (Z) benzyloxycarbonyl/ 苄氧羰基 
DIBAL (DIBAL-H) diisobutylaluminum/ 二异丁基铝氢 
DMAP 4-N,N-dimethylaminopyridine/ 4-N,N-二甲基氨基吡啶 
DMSO dimethylsulfoxide/ 二甲基亚砜 
DTBMP 2,6-di-tert-butyl-4-methylpyridine/ 2,6-二叔丁基-4-甲
基吡啶  
LAH lithium aluminum hydride/ 氢化锂铝 
2,6-Lutidine 2,6-dimethylpyridine/ 2,6-二甲基吡啶 
Ph phenyl/ 苯基 
Phth o-phthalic acid/ 邻苯二甲酸 
PMB (MPM) p-methoxybenzyl/ 对甲氧基苄基 
i-Pr2NEt N,N-diisopropylethylamine/ N,N-二异丙基乙胺 
Py (pyr) pyridine/ 吡啶 
TBAF tetrabutylammonium fluoride/ 四丁基氟化铵 
TBS (TBDMS) t-butyldimethylsilyl/ 叔丁基二甲基硅基 
Tf2O trifluoromethanesulfonyl anhydride/ 三氟甲磺酸酐 
THF tetrahydrofuran/ 四氢呋喃 
TMS trimethylsilyl/ 三甲基硅基 
TEA triethylamine/ 三乙胺 
TFA trifluoroacetic acid/ 三氟乙酸 
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Schulzeines A (1; 11b R ; R1 = H, R2 = Me); 
B (2; 11b S ; R1 = H, R2 = H); 
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